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a second rail, each pair separated by a distance. Moreover, a
signal can be communicated to the vehicle based on receipt of
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ADAPTIVE ENERGY TRANSFER SYSTEM
AND METHOD

CROSS-REFERENCE TO RELAT
APPLICATIONS

T
»

This application claims the benefit of U.S. Provisional
Application Ser. No. 61/681,843, filed Aug. 10, 2012, and

entitled “ADAPTIVE ENERGY TRANSFER SYSTEM
AND METHOD.” The entirety of the atorementioned appli-
cation 1s incorporated herein by reference.

BACKGROUND

1. Technical Field

Embodiments of the subject matter disclosed herein relate
to transierring a portion of energy from a vehicle to a device.

2. Discussion of Art

Devices or equipment can be located at geographic areas
that do not have a power source or may be located 1n an area
that a power source 1s not accessible. This can hinder the
employment of devices and wayside equipment (as well as
location of such devices and equipment) within the transpor-
tation industry.

It may be desirable to have a system and method for power
systems that difler from those that are currently available.

BRIEF DESCRIPTION

In one embodiment, a method 1s provided. The method
includes generating a portion of power with a vehicle. The
method further includes transferring the portion of power to a
track circuit with a part of the vehicle, to power a device (e.g.,
a wayside device that 1s off-board the vehicle) coupled to the
track circuait.

In another embodiment of the method, the method further
includes receiving the portion of power at the device coupled
to the track circuit, and powering the device with the portion
ol power that 1s received.

In another embodiment, a system comprises a vehicle, a
detector component, and a manager component. (For
example, the detector component and the manager compo-
nent may be on-board the vehicle.) The vehicle includes a
power source, and 1s configured to travel over a track that
includes a track circuit. The detector component 1s configured
to 1dentily the track circuit. The manager component 15 con-
figured to activate a transmission of a portion of power from
the vehicle to a device coupled to the track, responsive to
identifying the track circuit, for powering the device.

In another embodiment, a system comprises a vehicle, a
detector component, and a manager component. (For
example, the detector component and the manager compo-
nent may be on-board the vehicle.) The vehicle includes a
power source, and 1s configured to travel over a track that
includes a first rail and a second rail. The detector component
1s configured to 1dentify at least one position of one or more
insulated members of at least one of the first rail or the second
rail. The manager component 1s configured to activate a trans-
mission of a portion of power from the vehicle to a device
coupled to the track, responsive to the at least one position
that 1s 1dentified, for powering the device. (The at least one
position that 1s identified may comprise a geographic location
of the insulated member, a location of the insulated member
defined 1n relation to some other reference, the presence of the
insulated member 1n or at a boundary of a block of the track
circuit through which the vehicle 1s traveling, the presence of
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the insulated member otherwise 1n relation to the vehicle or
another reference point, or the like.)

For example, 1n an embodiment, the system may include a
first pair of 1insulated members that includes a first insulated
member located on the first rail at a first position and a second
insulated member located on the first rail at a second position,
in which the first position 1s separated from the second posi-
tion by a first distance. The system further includes a second
pair ol insulated members that includes a third insulated
member located on the second rail at a third position and a
fourth insulated member located on the second rail at a fourth
position, the third position being separated from the fourth
position by a second distance. (The first and second distances
may be non-zero distances, and may be the same as one
another or different from one another.) The at least one posi-
tion that the detector component 1s configured to identify
comprises at least one of the first position, the second posi-
tion, the third position, and/or the fourth position of the 1nsu-
lated members. The manager component 1s configured to
activate the transmission of the portion of power from the
vehicle responsive to the at least one of the first position, the
second position, the third position, and/or the fourth position
that 1s 1dentified.

In another embodiment, a system 1s provided. The system
includes means for generating a portion ol power with a
vehicle. The system includes means for identilfying a track
circuit for the vehicle, the track circuit includes a first rail and
a second rail. The system includes means for transferring the
portion of power to the track circuit, to power a device
coupled to the track circuat.

BRIEF DESCRIPTION OF THE DRAWINGS

Reterence 1s made to the accompanying drawings in which
particular embodiments and further benefits of the invention
are illustrated as described 1n more detail in the description
below, 1n which:

FIG. 1 1s an 1llustration of an embodiment of a system for
transferring energy from a vehicle to a device via a track
circuit;

FIG. 2 1s an illustration of an embodiment of a system for
transmitting a portion of energy from a vehicle power source
to a device based on a detection of a track circuait;

FIG. 3 1s an illustration of an embodiment of a system for
transmitting electricity with a portion of track for a vehicle;

FIG. 4 illustrates a flow chart of an embodiment of a
method for transierring energy from a vehicle to a device via
a track circuit; and

FIG. 5 1llustrates a flow chart of an embodiment of a
method for transmitting a portion of energy from a vehicle
power source to a device based on a detection of a track
circuit.

DETAILED DESCRIPTION

Embodiments of the invention relate to methods and sys-
tems for transferring energy from a vehicle to a device via a
track circuit. In particular, a vehicle can include equipment
for transferring energy from a power source of the vehicle to
a track circuit and a device coupled to the track circuit. For
example, the device may be ofl-board the vehicle, and the
power/energy that 1s transferred may be used to power the
device. The track circuit can include a section of track having
a first insulated member between a first rail and a second rail
and a second insulated member a distance from the first
insulated member. Based on a power input for the device, the
transier of energy can be adjusted (e.g., increased amount,
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decreased amount, frequency change, and the like). A signal
can be communicated to the vehicle based on receipt of the
transierred energy.

The term “client asset” as used herein means a fixed asset
or a mobile asset that 1s owned and/or operated by a client
entity such as, for example, a railroad, a power generation
company, a shipping company (e.g., land, sea, air, and/or any
combination thereof), a mining equipment company, an air-
line, or any other asset-owning and/or asset-operating entity.
The terms “container” and “trailer” may be used interchange-
ably herein and refer to a storage medium configured to hold
products, goods, or other shippable materials.

The term “vehicle” as used herein can be defined as any
asset that 1s a mobile machine that transports at least one of a
person, people, or a cargo. For instance, a vehicle can be, but
1s not limited to being, a rail car, an intermodal container, a
locomotive, a marine vessel, a mining equipment, an mdus-
trial equipment, a construction equipment, and the like.

The term “part” as used herein can be defined as a portion
of a client asset and/or a portion of a vehicle, wherein the
“part” 1s associated with the client asset or the vehicle, incor-
porated into the client asset or vehicle, coupled to the client
asset or vehicle, or attached to the client asset or the vehicle.

The term “Positive Train Control” or “PTC” as used herein
refers to communication-based/processor-based train control
technology that provides a system capable of reliably and
functionally preventing train-to-train collisions, overspeed
derailments, incursions into established work zone limaits, and
the movement of a train through a main line switch in the
improper position.

“Software” or “computer program”™ as used herein
includes, but 1s not limited to, one or more computer readable
and/or executable mstructions that cause a computer or other
clectronic device to perform functions, actions, and/or behave
in a desired manner. The instructions may be embodied 1n
various forms such as routines, algorithms, modules or pro-
grams including separate applications or code from dynami-
cally linked libraries. Software may also be implemented 1n
various forms such as a stand-alone program, a function call,
a servlet, an applet, an application, structions stored 1n a
memory, part of an operating system or other type of execut-
able instructions. “Computer” or “processing element” or
“computer device” as used herein includes, but 1s not limited
to, any programmed or programmable electronic device that
can store, retrieve, and process data. “Non-transitory com-
puter-readable media” include, but are not limited to, a CD-
ROM, a removable tlash memory card, a hard disk drive, a
magnetic tape, and a floppy disk. “Computer memory”, as
used herein, refers to a storage device configured to store
digital data or information which can be retrieved by a com-
puter or processing element. “Controller”, as used herein,
refers to the logic circuitry and/or processing elements and
associated software or program involved in controlling an
energy storage system. The terms “signal”, “data”, and
“information” may be used interchangeably herein and may
refer to digital or analog forms.

FIG. 1 1s an illustration of a system 100 for transierring
energy from a vehicle to a device via a track circuit. The
system 100 can include a vehicle 110 having at least one
power source 120. The power source can be incorporated into
the vehicle (as depicted), a stand-alone component, and/or a
combination thereof. For example, the power source can gen-
crate power with the vehicle, as a stand-alone device, or a
combination thereof. In an embodiment, the power source
generates power 1n combination with the vehicle i order to
leverage an amount of power created with the vehicle and/or
associated components, devices, and the like.
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The vehicle can be coupled (e.g., coupled physically,
coupled wirelessly, among others) to a track circuit 130 (dis-
cussed 1n more detail in FIG. 3). The power source can trans-
ter power through the track circuit to a device 140. Based on
the generated power from the power source associated with
the vehicle, the device can be powered and operate with said
power upon receipt via the track circuit. The powering of the
device can be implemented from a distance between the
device and the vehicle and/or power source. For instance, the
track circuit can be a circuit that enables power to transier
from the vehicle and/or power source over a distance to the
device.

By way of example and not limitation, the vehicle can be
coupled to a track, wherein the track can be the track circuait.
Following this example, the device can be, for instance, way-
side equipment, an electrical device, a client asset, a defect
detection device, a device utilized with PTC, a signal system
component(s), a device utilized with Automated Equipment
Identification (AEI), among others. Since the track circuit
(here the track) can be conductive and enable power to trans-
ter from the vehicle and/or power source, the device can be
powered from a distance (e.g., a distance that the conductive
track circuit can transier power from the power source to the
device). Since the device can be powered by the power source
from a vehicle (e.g., aremote power source), the device can be
a stand-alone device independent of a power source (e.g.,
independent of a local power source). For example, receiving
power over the track circuit from a vehicle may be the
device’s only source ol power. Thus, a stand-alone device can
be utilized by leveraging power generated and transierred
from the vehicle.

As discussed, the device can be an electrical device, way-
side equipment, a client asset, a defect detection device, a
device utilized with PTC, and/or a device utilized with AEI. In
an embodiment, the device can be a defect device such as, but
not limited to, a hot box detector, a hot wheel detector, a
dragging detector, a slide force detector, or a rock fall detec-
tor, among others.

In another embodiment, the device can be a device utilized
with AEI. AEI 1s an automated equipment identification
mechanism that can aggregate data related to equipment for
the vehicle. By way of example and not limitation, AEI can
utilized passive radio frequency technology in which a tag
(e.g., passive tag) 1s associated with the vehicle and a reader/
receiver recerves data from the tag when 1in geographic prox-
imity thereto. The AFI device can be a reader or receiver that
collects or stores data from a passive tag, a data store that
stores data related to passive tag information received from a
vehicle, or an antenna that facilitates communication between
the vehicle and a passive tag, among others.

In another embodiment, the device can be an energy stor-
age device that collects power transierred via the track circuit
from the power source. The energy storage device can aggre-
gate power from the vehicle and/or power source to be uti-
lized for equipment, devices, among others. For instance, an
energy storage device can collect transferred power and store
such power for use with equipment when a power source 1s
not available for such equipment (e.g., power outage, brown
out, black out, power grid failure, power grid malfunction,
among others).

In another embodiment, the device can be a signaling
device for the vehicle. For instance, the vehicle can travel on
a track system, wherein the track system can include signal-
ing devices to provide warning to other entities such as other
vehicles, people, and the like. The signaling devices can be,




US 9,419,398 B2

S

but not limited to, a light, a motorized gate arm (e.g., motor-
1zed motion 1n a vertical plane), an audible warning device,
among others.

In another embodiment, the device can be utilized with
PTC. As noted above, PTC refers to communication-based/
processor-based train control technology that provides a sys-
tem capable of reliably and functionally preventing train-to-
train collisions, over speed deraillments, incursions into
established work zone limits, and the movement of a train
through a main line switch 1 the improper position. PTC
systems can perform other additional specified functions.
PTC systems vary widely 1n complexity and sophistication
based on the level of automation and functionality imple-
mented. For mnstance, a PTC system can include variations
such as system architecture used, wayside system basis (e.g.
non-signaled, block signal, cab signal, among others), degree
of train control capability, among others. The following are
examples of PTC systems and 1s not to be limiting on the
subject invention. In an embodiment, the PTC system can be
an Advanced Civil Speed Enforcement System (ACSES).
The ACSES system can be transponder-based. Another PTC
system can be an Flectronic Train Management System
(TMS), which can be a Global Positioning System (GPS) and
communications-based system. In another embodiment, the
PTC system can be a Vital Electronic Train Management
System or I-ETMS which can be a GPS and communications-
based system. In another embodiment, the PTC system can be
an Incremental Train Control System (ITCS) that can be a
GPS and communications-based system.

In another embodiment, as noted above, the device can be
a defect device that can monitor a defect event for the vehicle
and/or a track associated with the vehicle. For instance, a hot
box detector can detect an overheating condition for an axle
bearing. In another instance, a hot wheel detector can monitor
axle, wheel, and/or brake temperatures indicating overheat-
ing. In another instance, a dragging detector can detect
whether the vehicle1s dragging an item, object, among others.
In still another instance, a slide force detector or rock fall
detector can monitor whether debris 1s falling or has fallen
onto a path of the vehicle (e.g., a track, a railway, among
others).

FIG. 2 1s an illustration of a system 200 for transmitting a
portion of energy from a vehicle power source to a device
based on a detection of a track circuit. The vehicle can include
the power source 120 that can generate a portion of power that
can be transferred via the track circuit to the device, wherein
the device can be a distance from the vehicle and/or the power
source.

The vehicle can include a manager component 210 thatcan
be configured to activate a transmission of the portion of
power. In another instance, the manager component can be
configured to activate or deactivate a transier of the portion of
power from the power source to the device. Moreover, the
manager component can be configured to adjust parameter(s)
associated with the portion of power. For instance, the man-
ager component can adjust an amount of power transierred, a
frequency at which the power 1s transierred (e.g., a pulsed
power delivery, AC power, among others), a duration of time
the portion of power 1s transierred, among others. Such
parameter(s) can be adjusted by the manager component
based on at least one of a geographic location of the vehicle or
the device or an 1dentification of the device (e.g., type, loca-
tion, make, model, among others).

The manager component can leverage a geographic loca-
tion of the vehicle or the device 1n order to adjust a parameter
tor the portion of power that can be transferred to the device
from the power source. For instance, the amount of power
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transierred can be adjusted by the manager component based
on the device power mput. By way of example and not limi-
tation, the portion of power transferred can meet or be below
the device power imnput in order to reduce risk of damage to the
device. In another example, the geographic location of the
vehicle and/or the device can be utilized to 1dentify a particu-
lar device and, in turn, a power input for such device. The
geographic location of the vehicle and/or the device can be
ascertained by a location on a track circuit, identification of
the track circuit (discussed below), GPS, among others.

The system can include a detector component 220 that can
be configured to 1dentity at least a portion of the track circuit.
In particular, the track circuit (as discussed in FIG. 3) can
include a first position and a second position, wherein the first
position corresponds to a start of the track circuit and the
second position can correspond to an end of the track circuit.
The detector component identifies the first position and/or the
second position, wherein the device 1s coupled (e.g., coupled
physically, coupled wirelessly, among others) there between.
For instance, the manager component can activate or deacti-
vate the transier of a portion of power to the device based on
the detector component, wherein the activation can imtiate
upon 1dentification of the first position and the deactivation
can 1nitiate upon 1dentification of the second position.

Additionally, the detector component can aggregate infor-
mation related to the track circuit. By way of example and not
limitation, the detector component, upon detection of a por-
tion of the track circuit, can identily the particular track
circuit, coupled devices, geographic location of devices or
track circuit, among others. Such mnformation can be utilized
by the manager component in order to ascertain power param-
cter(s) for the transter of the portion of power.

A responder component 230 can be included with the sys-
tem 200. The responder component 230 can be configured to
communicate a signal to the vehicle from the device and/or on
behalf of the device. The responder component can be a
stand-alone component (as depicted), incorporated into the
device, and/or a combination thereof. The responder compo-
nent can communicate with the vehicle by a hard-line con-
nection (e.g., wired connection, among others), a wireless
connection, a LAN connection (e.g., Internet Protocol (IP)
related connection, among others), a WAN connection, and/
or a suitable combination thereotf. The responder component
can 1mitiate a communication of the signal from the device to
the vehicle (e.g., a receiver linked to the vehicle, a receiver
coupled to the vehicle, arecerver on-board the vehicle, among
others) based on, for istance, a receipt of a portion of power
from the vehicle, an amount of power received from the
vehicle, a duration of time receiving a portion of power, the
vehicle proximate to the first position of the track circuit,
among others. By way of example and not limitation, the
communication can be a confirmation signal (e.g., confirming
the receipt of the portion of power), a summary of receipt
(e.g., nformation related to the received portion of power
from the vehicle and/or power source), an error message (e.g.,
a message iforming of an error, maltfunction, and the like),
among others.

In an embodiment, the responder component can be
employed as an integrity-check system that enables one or
more devices to be evaluated for operability. For instance, the
responder component can facilitate detecting a defective
device, an moperative device, an error related to a device,
among others. The signal communicated from the responder
component to the vehicle can be utilized to provide integrity-
check for at least one device.

In another embodiment, the transier of a portion of power
to the device and/or an incomplete transfer of power can be
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utilized as an integrity check for at least one of a device or a
portion of a track. For istance, a transfer of power that 1s not
received by the device can indicate a break 1n the circuit (e.g.,
a portion of arail) which can allow the vehicle to proceed with
caution as the track may be damaged. Additionally, a device
can be mtegrity checked based on a known location thereof
and whether or not such device recerves power or communi-
cates a signal to the vehicle.

By way of example and not limitation, the manager com-
ponent can 1dentify a particular track circuit and/or a number
of devices coupled to the particular track circuit. Based on the
particular track circuit and/or the number of devices, the
system can evaluate signals received from one or more
responder components for such particular track circuit. For
instance, 1f the track circuit includes four (4) coupled devices,
the vehicle and/or manager component can recerve four (4) or
less signals. If less than four (4) signals are received, the
system can ascertain a malfunction with at least one device
coupled to the particular track circuit.

In an embodiment, the signal communicated by the
responder component and/or on behalf of the device can
include diagnostic information. For instance, the device can
include a diagnostic routine or check that includes a test on,
for example, mmputs, connections, outputs, power level(s),
virus scan, malware scan, health status, among others. Such
diagnostic routine or check can be communicated to the
vehicle and/or the manager component with the signal from
the responder 1n order to ascertain a health status of the device
and/or devices.

FIG. 3 1s an illustration of a system 300 for transmitting
clectricity with a portion of track for a vehicle. The system
can be an exemplary embodiment of a track circuit as dis-
cussed 1 FIGS. 1 and 2. The system can be a track that
includes a first rail 310 and a second rail 320, wherein the first
rail and/or the second rail can be a conductive material that
conducts electricity, power, and the like. An insulated mem-
ber can be mcluded with the track at a first position and a
second position 1n which the first position 1s separated by the
second position by a distance. The insulated member can
provide electrical 1solation for a section of electrical conduc-
tive material. For instance, the member can be an insulated
joint, an msulated portion of a rail, among others. By way of
example and not limitation, an 1nsulated joint 1s used as an
exemplary embodiment and 1t 1s to be appreciated that the
insulated joint can be an 1nsulated member.

The track includes a first pair of insulated joints 330, 340
that separates a distance of rail for the first rail and a second
pair ol msulated joints 332, 342 that separates a distance of
rail for the second rail. The connectivity of the insulated joints
creates a conductive circuit or loop on the first rail and a
separate conductive circuit or loop on the second rail 1n
between the respective msulated joints. By insulating a dis-
tance of the track, such distance of the track can be a conduc-
tive circuit that 1s 1n an open condition, wherein the open
condition can be switched to a closed circuit with a vehicle
part 350. In one example, the vehicle part can complete the
circuit that exists between the first rail and the second rail
within the distance between the insulated joints since the
vehicle part bridges and/or connects the first rail to the second
rail. It 1s to be appreciated that the system can include one or
more vehicle part(s).

In an embodiment, the vehicle part can be at least one
wheel or axle of the vehicle. In another embodiment, the
vehicle part can be at least one set of coils. For example, the
set of coils can be coupled to the track (e.g., the first rail, the
second rail) in which the coupling 1s a wireless connection or
a physical connection. By way of example and not limitation,
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the set of coils can utilize wireless energy transfer to the track.
Based on the vehicle part completing the track circuit for
transier ol a portion of power, the device can receive the
portion of power. It 1s to be appreciated that the device can be
coupled to at least one of the track, the first rail, the second rail
(as depicted), and/or a combination thereof

Each insulated joint can include an identification (not
shown) that can correspond to the particular track circuit,
geographic location, and/or coupled devices within the par-
ticular track circuit. It 1s to be appreciated that the 1dentifica-
tions can be a indicia, a unique 1ndicia, a serial number, a GPS
position or coordinate, a number, a code, a combination of a
number and a letter, among others. The identifications can be
used to 1dentity the track circuit so the manager component
and/or the power source can transfer the portion of power with
desired parameter(s).

In another embodiment, a set of coils can be utilized as the
vehicle part that transmits an AC signal to at least one of a first
rail or a second rail 1n order to transfer energy to the device.
By way of example and not limitation, the set of coils can be
located on a position 1n front of a lead axle 1n order to 1nject
a signal 1into the track (e.g., first rail, second rail, and the like).
The set of coils can be used to transfer a portion of power to
the device without the use of an 1nsulated joint. For example,
a particular frequency signal can correspond to a particular
distance for receiving the signal and/or the portion of power.
A frequency signal that transmits power can be configured to
travel a specific distance to power a device. By way of
example and not limitation, a 15 KHz signal can power a
device that 1s up to 200 feet away. By way of example and not
limitation, a 2-3 Hz signal can power a device that 1s 5 or 10
miles away. In an environment without an 1nsulated joint or
pairs of insulated joints, a set of coils can transier power to
devices utilizing specific frequencies which can target
devices based on a distance from the set of coils.

By way of example and not limitation, the transter of power
from the vehicle to the device via a track circuit (e.g., arail, a
track, among others) can be location-based. For instance, a
geographic location of a device can be 1dentified 1n order to
initiate or trigger a transier of power thereto. In an embodi-
ment, the systems and/or methods can leverage a data base or
data store (not shown) to provide a lookup table that includes
device locations, device power ratings, device power inputs,
number of devices within locations, among others. The data
base or data store can allow the vehicle to transfer power
based on a location of a device. In another embodiment, the
vehicle can include a location determination system such as,
but not limited to, a GPS unit, a transponder, dead reckoning,
PTC equipment, PTC-based location determination tech-
niques, among others. In another embodiment other signals
on the track or track circuit can be utilized to i1dentiy a
location. For instance, a particular signal for a railroad-high-
way crossing can be detected and the vehicle can ascertain a
location 1n order to identity devices in such location. In
another embodiment, itegrity signals can be leveraged 1n
order to 1dentity a geographic location of a vehicle and/or a
device.

The atorementioned systems, components, (e.g., transport
manager, transport 1tinerary, work orders, among others), and
the like have been described with respect to interaction
between several components and/or elements. It should be
appreciated that such devices and elements can include those
clements or sub-elements specified therein, some of the speci-
fied elements or sub-elements, and/or additional elements.
Further yet, one or more elements and/or sub-elements may
be combined 1nto a single component to provide aggregate
functionality.
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In view of the exemplary devices and elements described
supra, methodologies that may be implemented in accor-
dance with the disclosed subject matter will be better appre-
ciated with reference to the tlow charts of FIGS. 4 and 5.
While for purposes of simplicity of explanation, the method-
ologies are shown and described as a series of blocks, 1t 1s to
be understood and appreciated that the claimed subject matter
1s not limited by the order of the blocks, as some blocks may
occur i different orders and/or concurrently with other
blocks from what 1s depicted and described herein. Moreover,
not all i1llustrated blocks may be required to implement the
methods described hereinatter.

FIG. 4 1illustrates a method 400 for transferring energy
from a vehicle to a device via a track circuit. At reference
numeral 410, a portion of power can be generated with a
vehicle. For instance, the portion of power can be generated
by a generator, a power source, among others. In particular,
the portion of power generated can be from the vehicle. At
reference numeral 420, a track circuit for the vehicle can be
identified, wherein the track circuit includes a first rail and a
second rail (for example). At reference numeral 430, the
portion of power can be transterred to the track circuit with a
part of the vehicle, to power a device coupled to the track
circuit. For instance, the part of the vehicle can be at least one
axle, at least one wheel, a set of coils, among others. In
another embodiment, with reference to numeral 440, the
method may further comprise the portion of power being
received at the device coupled to the track circuit, wherein the
device 1s powered by the portion of power received.

FI1G. 5 1llustrates a method 500 for transmitting a portion of
energy Irom a vehicle power source to a device based on a
detection of a track circuit. At reference numeral 510, a por-
tion of power can be generated with a vehicle. At reference
numeral 520, a track circuit for the vehicle can be 1dentified,
wherein the track circuit includes a first rail and a second rail
(for example). At reference numeral 530, the portion of power
can be transferred to the track circuit with a part of the vehicle.
For instance, the part of the vehicle can be at least one axle, a
wheel, a set of coils, among others. At reference numeral 540,
the portion of power can be received at a device coupled to the
track circuit, wherein the device 1s powered by the portion of
power recerved.

At reference numeral 550, an amount of the portion of
power can be adjusted, wherein the adjustment 1s based on a
geographic location of at least one of the vehicle or the device.
Atreference numeral 560, a frequency of the portion of power
can be adjusted based on a geographic location. For instance,
the frequency of power transmission to the device can be
adjusted 1n order to avoid interference with a surrounding
device utilizing a particular frequency. At reference numeral
570, a signal can be communicated to the vehicle from the
device based on receipt of the portion of power.

In an embodiment, a system can be provided that includes
means for generating a portion of power with a vehicle (e.g.,
power source 120). The system can include means for 1den-
tifying a track circuit for the vehicle, the track circuit includes
a first rail and a second rail (e.g., detector component 220,
GPS unit, a transponder, dead reckoning, PTC equipment,
PTC-based location determination techniques, and the like).

The system can 1include means for transferring the portion of

power to the track circuit to power a device coupled to the
track circuit (e.g., manager component 210, sets of coils, a
portion of track, a part of the vehicle, an insulated member, a
first rail, a second rail, a combination thereot, and the like).

The system can 1nclude means for receiving the portion of

power at the device coupled to the track circuit, wherein the
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device 1s powered by the portion of power recetved (e.g., a
hard wired connection between the track circuit and the
device, among others).

In an embodiment, a method can be provided that can
include at least one of the following steps: transmitting a
request communication from the vehicle to the device; recerv-
ing a response communication at the vehicle from the device;
and triggering the transmission of the portion of power based
on the response communication. In an embodiment, the
vehicle 1s a rail vehicle traveling on a rail track, the track
circuit comprises at least part of the rail track, the device 1s a
wayside device located off-board the rail vehicle, and the
portion of power 1s transierred as electricity. In an embodi-
ment, the method can 1nclude at least one of the following
steps: recerving the portion of power at the device coupled to
the track circuit; and powering the device with the portion of
power recetved by the device from the vehicle. In an embodi-
ment, the method can include at least the following steps:
identifving the track circuit; and wherein the step of transfer-
ring the portion of power to the track circuit 1s nitiated
responsive to the identitying the track circuit.

In an embodiment, a method can be provided that can
include at least the following steps: recerving a portion of
power at a device coupled to a track circuit; and powering the
device with the portion of power, wherein the portion of
power 1s recerved over the track circuit from a vehicle. In an
embodiment, the vehicle 1s a rail vehicle traveling on a rail
track, the track circuit comprises at least part of the rail track,
the device 1s a wayside device located off-board the rail
vehicle, and the portion of power 1s transierred as electricity.
In an embodiment, the method can include the following:
receiving a request communication at the device from the
vehicle; and transmitting a response communication from the
device to the vehicle to trigger transmission of the portion of
power from the vehicle to the device.

In an embodiment, a system can be provided that includes
at least the following: a vehicle that includes a power source,
wherein the vehicle 1s configured to travel over a track that
includes a track circuit; a detector component that 1s config-
ured to i1dentify the track circuit; and a manager component
that 1s configured to activate a transmission of a portion of
power from the vehicle to a device coupled to the track circuit,
based at least in part on identifying the track circuit, for
powering the device. In an embodiment, the system can
include the track includes a first rail and a second rail and the
detector component 1s configured to 1dentily the track circuit
as at least one position of one or more insulated members of
at least one of the first rail or the second rail.

In an embodiment, the system can include the following:
the track comprises a first pair of insulated members that
includes a first insulated member located on the first rail at a
first position and a second 1nsulated member located on the
first rail at a second position, the first position 1s separated
from the second position by a first distance; the track further
comprises a second pair of insulated members that includes a
third 1insulated member located on the second rail at a third
position and a fourth insulated member located on the second
rail at a fourth position, the third position i1s separated from
the fourth position by a second distance; the at least one
position that the detector component 1s configured to identify
comprises at least one of the first position, the second posi-
tion, the third position, or the fourth position; and the manager
component 1s configured to activate the transmission of the
portion of power from the vehicle responsive to the at least
one of the first position, the second position, the third posi-
tion, or the fourth position that 1s identified.
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In an embodiment, the system can include the following: a
wheel of the vehicle capable of contacting at least one of the
first rail or the second rail; and the manager component 1s
configured to activate the transmission of the portion of power
through the wheel and further through the track to the device.
In an embodiment, the system can include the following: at
least one set of coils configured to transmit the portion of
power to the track; wherein the manager component 1s con-
figured to activate the transmission of the portion of power
through the at least one set of coils to the track and to the
device. In an embodiment, the system can include the follow-
ing: the device; and a responder component that communi-
cates a signal from the device to the vehicle based on the
receipt of the portion of power. In an embodiment, the system
can include the device, wherein the device 1s a defect detec-
tion device that monitors a defect event for at least one of the
vehicle or the track, an Automatic Equipment Identification
device, or a Positive Train Control device.

In an embodiment, a system 1s provided that can include at
least means for recerving the portion of power at the device
coupled to the track circuit, wherein the device 1s powered by
the portion of power received.

The method can further include 1dentitying at least one of
a first msulated member associated with the track circuit
and/or a second 1nsulated member associated with the track
circuit. The msulated members can provide electrical 1sola-
tion from a first section of an electrical conductive material to
a second section of the electrical conductive matenial. For
instance, the member can be an 1nsulated joint, an insulated
portion of a rail, among others. By way of example and not
limitation, an insulated joint 1s used as an exemplary embodi-
ment and 1t 1s to be appreciated that the insulated joint can be
an 1insulated member. The method can further include
employing a start of the step of transierring based on the step
of identitying the first insulated joint. The method can further
include employing a stop of the step of transterring based on
the step of identilying the second insulated joint. The method
can further include transterring the portion of power based on
a power mput for the device. The method can further include
identifving the device based on a geographic location of the
vehicle. The method can further include transferring the por-
tion of power to the device for a duration of time. The method
can further include transferring the portion of the power to the
device for the duration of time based on a power input of the
device and an amount of the portion of power. With the
method, the part of the vehicle can be at least one wheel or
axle. With the method, the part of the vehicle can be at least
one set of coils. The method can further include receiving a
request communication at the device from the vehicle, trans-
mitting a response communication from the device to the
vehicle, and triggering the transmission of the portion of
power based on the communication. The method can further
include the portion of power to transmit the response com-
munication.

With reference to the drawings, like reference numerals
designate identical or corresponding parts throughout the
several views. However, the inclusion of like elements 1n
different views does not mean a given embodiment necessar-
i1ly includes such elements or that all embodiments of the
invention include such elements.

In the specification and claims, reference will be made to a
number of terms that have the following meanings The sin-
gular forms “a”, “an” and “the” include plural referents unless
the context clearly dictates otherwise. Approximating lan-
guage, as used herein throughout the specification and claims,
may be applied to modily any quantitative representation that
could permissibly vary without resulting 1n a change 1n the
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basic tfunction to which 1t 1s related. Accordingly, a value
modified by a term such as “about” 1s not to be limited to the
precise value specified. In some mstances, the approximating
language may correspond to the precision of an 1nstrument
for measuring the value. Moreover, unless specifically stated
otherwise, any use of the terms “first,” “second,” etc., do not
denote any order or importance, but rather the terms “first,”
“second,” etc., are used to distinguish one element from
another.

As used herein, the terms “may” and “may be” indicate a
possibility of an occurrence within a set of circumstances; a
possession of a specified property, characteristic or function;
and/or qualify another verb by expressing one or more of an
ability, capability, or possibility associated with the qualified
verb. Accordingly, usage of “may” and “may be” indicates
that a modified term 1s apparently appropriate, capable, or
suitable for an indicated capacity, function, or usage, while
taking into account that in some circumstances the modified
term may sometimes not be appropriate, capable, or suitable.
For example, 1n some circumstances an event or capacity can
be expected, while 1n other circumstances the event or capac-
ity cannot occur—this distinction is captured by the terms
“may”” and “may be.”

This written description uses examples to disclose the
invention, mncluding the best mode, and also to enable one of
ordinary skill in the art to practice the invention, including
making and using any devices or systems and performing any
incorporated methods. The patentable scope of the invention
1s defined by the claims, and may include other examples that
occur to one of ordinary skill 1n the art. Such other examples
are intended to be within the scope of the claims 1f they have
structural elements that do not differentiate from the literal
language of the claims, or if they include equivalent structural
clements with insubstantial differences from the literal lan-
guage of the claims.

What 1s claimed 1s:

1. A method, comprising:

generating a portion of power with a vehicle;

transierring the portion of power to a track circuit with a

part of the vehicle to power a device coupled to the track
circuit;

identifying a first insulated member associated with the

track circuit and a second insulated member associated
with the track circuit; and

at least one of the following;:

responding to the first msulated member identification
by initiating the transferring of the portion of power;
or

responding to the second nsulated member 1dentifica-
tion by initiating a start of the step of transferring of
the portion of power.

2. The method of claim 1, further comprising identifying a
geographic location of the device and mnitiating a start of the
step of transferring of the portion of power based on the
geographic location.

3. The method of claim 1, further comprising transierring,
the portion of power based on a power input for the device in
which the power mput corresponds to a type of the device.

4. The method of claim 1, further comprising adjusting an
amount of the portion of power transferred based on a geo-
graphic location of at least one of the vehicle or the device.

5. The method of claim 1, further comprising receving a
signal at the vehicle from the device, wherein the signal 1s
generated by the device responsive to recerving the portion of
POWEL.

6. The method of claim 5, further comprising identifying
the device based on a geographic location of the vehicle.
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7. The method of claim 1, further comprising adjusting a
frequency of a transmission of the portion of power, wherein
the portion of power 1s transmitted with a pulsed delivery.

8. The method of claim 1, further comprising transierring
the portion of power to the device for a duration of time based

on a power mput of the device and an amount of the portion of

power.

9. A method, comprising:

generating a portion of power with a vehicle;

transferring the portion of power to a track circuit with a

part of the vehicle to power a device coupled to the track
circuit;

transmitting a request communication from the vehicle to

the device:

receiving a response communication at the vehicle from

the device; and

triggering the transmission of the portion of power based

on the response communication.

10. The method of claim 1, wherein the vehicle 1s a rail
vehicle traveling on a rail track, the track circuit comprises at
least part of the rail track, the device 1s a wayside device
located off-board the rail vehicle, and the portion of power 1s
transierred as electricity.

11. The method of claim 1, further comprising:

receiving the portion of power at the device coupled to the

track circuit; and
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powering the device with the portion of power received by
the device from the vehicle.

12. The method of claim 1, turther comprising:

identitying the track circuit;

wherein the step of transferring the portion of power to the
track circuit 1s initiated responsive to the identitying the
track circuit.

13. A method, comprising:

receving a portion of power at a device coupled to a track
circuit;

powering the device with the portion of power, wherein the
portion of power 1s received over the track circuit from a
vehicle;

receving a request communication at the device from the
vehicle; and

transmitting a response communication from the device to
the vehicle to trigger transmission of the portion of
power from the vehicle to the device.

14. The method of claim 13, wherein the vehicle 1s a rail

vehicle traveling on a rail track, the track circuit comprises at

least part of the rail track, the device 1s a wayside device
located off-board the rail vehicle, and the portion of power 1s
transierred as electricity.
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